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Food insecurity is associated with many poor health outcomes yet is not routinely addressed in clinical settings.
The purpose of this studywas to implement a food insecurity screening and referral program in Student-run Free
Clinics (SRFC) and to document the prevalence of food insecurity screening in this low-income patient popula-
tion. All patients seen in three SRFC sites affiliated with one institution in San Diego, California were screened
for food insecurity using the 6-item United States Department of Agriculture (USDA) Food Security Survey be-
tween January and July 2015 and referred to appropriate resources. The percentage of patients who were food
insecure was calculated. The screening rate was 92.5% (430/463 patients), 74.0% (318/430) were food insecure,
including 30.7% (132/430) with very low food security. A food insecurity registry and referral tracking system re-
vealed that by January 2016, 201 participants were receiving monthly boxes of food onsite, 66 used an off-site
food pantry, and 64were enrolled in the Supplemental Nutrition Assistance Program (SNAP). It is possible to im-
plement a food insecurity screening and referral program into SRFCs. The prevalence of food insecurity in this
population was remarkably high yet remained largely unknown until this program was implemented. Other
health care settings, particularly those with underserved patient populations, should consider implementing
food insecurity screening and referral programs.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Food insecurity is an “economic and social condition of limited or
uncertain access to adequate food” (United States Department of
Agriculture: Economic Research Service, 2016). The United States De-
partment of Agriculture (USDA) further describes food insecurity as
“limited or uncertain availability of nutritionally adequate and safe
foods or limited or uncertain ability to acquire acceptable foods in so-
cially acceptable ways” (Life Sciences Research Office & Anderson,
1990). There are various length survey instruments used by the USDA
to measure food insecurity, which include a 10-item tool and an ex-
panded 18-item tool utilized for households with children (United
States Department of Agriculture Economic Research Service, 2016;
Bickel et al., 2000). A 2014 population study surveying over 43,000
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households utilizing the 10-or 18-item screen as indicated based on
household members estimated that 14.0% of households, or a projected
48 million people in the United States, were food insecure (United
States Department of Agriculture Economic Research Service, 2016).
The prevalence of food insecurity is higher in households with children
(19.2%) as well as those headed by Hispanics (22.4%), and Blacks
(26.1%) (Coleman-Jensen et al., 2015). The highest prevalence of food
insecurity is seen in households headed by single mothers (35.3%)
(Coleman-Jensen et al., 2015). The American Academy of Pediatrics
(AAP) recently released a policy statement “Promoting Food Security
for All Children” (Council on Community Pediatrics, 2015). This state-
ment urges clinicians to screen all children for food insecurity, not just
those in underserved communities, as many middle class families are
also vulnerable to food insecurity with small changes in income
(Council on Community Pediatrics, 2015). Appropriate referrals to
food resources include local food pantries, Supplemental Nutrition As-
sistance Program (SNAP, formerly known as food stamps), Women In-
fants and Children (WIC), and free or reduced-price school lunch
programs (Council on Community Pediatrics, 2015).

Adverse health consequences of inadequate access to food are ap-
parent throughout the lifespan. Insufficient resources for food leads to
nder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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individuals developing poor dietary habits and choosing less expensive,
more filling, less healthy food options (Drewnowski, 2010; Rao et al.,
2013). Analyses of data from the National Health Examination and Nu-
trition Examination Survey (NHANES) reveal that food insecurity is as-
sociated with hypertension, hyperlipidemia, and diabetes (Seligman et
al., 2010; Seligman et al., 2007). Food insecurity is an independent risk
factor for poor glycemic control in diabetes and nearly half of diabetics
in safety-net clinics were food insecure (Seligman et al., 2012). The
American Diabetes Association (ADA) recently added a section onman-
aging food insecure patients to their Standards ofMedical Care in Diabe-
tes 2016 (American Diabetes Association Standards of Medical Care in
Diabetes, 2016). The ADA described that patients with limited access
to food are at risk for hyperglycemia as well as hypoglycemia, and rec-
ommended that providers seek local resources to help patients obtain
nutritious foods (American Diabetes Association Standards of Medical
Care inDiabetes, 2016). FeedingAmerica, the nation's largest hunger re-
lief agency, found that over two-thirds of their clients had to choose be-
tween paying for food or medical care within the last year (Weinfield et
al., 2014). While health care providers do not routinely screen for food
insecurity, most are willing to use a standardized screening instrument
(Hoisington et al., 2012). Routine screening is an underutilized tool to
address food insecurity, as food insecurity is often not readily apparent
during clinical visits (Hoisington et al., 2012). In light of recent national
guidelines changes, it is timely and pertinent for health care providers to
consider systematically screening for food insecurity and referring to
local resources in a broad range of settings, particularly those serving
the underserved.

Student-run Free Clinics (SRFCs) are now present at over 75% of
medical schools in the United States (Smith et al., 2014a). Like most
SRFCs, the University of California San Diego (UCSD) Student-run Free
Clinic Project (SRFCP) serves patients who are uninsured and unable
to access care through the traditional health care safety-net. The UCSD
SRFCP has previously been described in detail (Beck, 2005; Smith et
al., 2014b). All patients are screened for eligibility, do not qualify for
other health care programs includingMedicaid, and are unable to afford
even the low sliding-scale fees of community health centers. Our patient
population is largely Latino and monolingual Spanish speaking. The
UCSD SRFCP includes an interdisciplinary team that routinely involves
social workers and social work interns. However, we had not systemat-
ically assessed food security in our patients, nor made routine food re-
source referrals until this program began.

This study was conducted to implement a food insecurity screening
and referral program within the UCSD SRFCP and document the preva-
lence of food insecurity in this patient population.

2. Methods

This cross-sectional food insecurity screening study was conducted
from January through July 2015. Outcomes of referrals to appropriate
resources were documented through January 2016.

2.1. Study population

We screened all patients over 18 years of age seen for amedical visit
at the Downtown San Diego, Pacific Beach, and South East San Diego
sites of the UCSD SRFCP. There were further no exclusion criteria.

2.2. Survey instrument and survey administration

We assessed food insecurity with the 6-item USDA US Household
Food Security Survey, 30-day version (See Fig. 1) (United States
Department of Agriculture Economic Research Service, 2016; Bickel
et al., 2000). This tool is commonly used in research conducted on
food insecurity in clinical settings (Seligman et al., 2012, 2015;
Moreno et al., 2015; Burkhardt et al., 2012). The 6-item survey has
been found to be an acceptable alternative to the longer surveys as
it correctly categorizes 97.7% of households when compared to the
longer 10-item and 18-item formats (United States Department of
Agriculture Economic Research Service, 2016; Bickel et al., 2000;
Blumberg et al., 1999). The 6-item survey is intended to be filled
out by an individual who represents the household, as the first four
questions are constructed to ask about the household while the last
two questions are targeted toward the individual (United States
Department of Agriculture Economic Research Service, 2016; Bickel
et al., 2000). Pre-health professional volunteer study coordinators
handed surveys to patients immediately after check-in. The USDA
provides this form in both English and Spanish and we offered sur-
veys to patients in their preferred language. If patients expressed
the need for assistance in filling out the form for any reason, includ-
ing difficulty with literacy or vision, trained bilingual study volun-
teers offered assistance. Completed surveys were returned to study
coordinators.
2.3. Scoring surveys

The USDA Food Security survey is scored on a scale of 0 to 6, with
a score of 0–1 indicating high or marginal food security, 2–4 indicat-
ing low food security, and a score of 5–6 indicating very low food se-
curity (United States Department of Agriculture Economic Research
Service, 2016; Bickel et al., 2000). High food security refers to indi-
viduals who have no food-access limitations. Marginal food security
refers to thosewho often have anxiety over food shortages but do not
tend to experience altered eating habits or diminished intake
(United States Department of Agriculture Economic Research
Service, 2016; Bickel et al., 2000). In contrast, low food security typ-
ically describes individuals who have reduced variety or quality of
diet without reduced food intake, while very low food security typi-
cally describes both reductions in variety or quality as well as food
intake (United States Department of Agriculture Economic
Research Service, 2016; Bickel et al., 2000). Individuals with a score
of 2–6 are considered to be food insecure according to USDA defini-
tions (United States Department of Agriculture Economic Research
Service, 2016; Bickel et al., 2000).
2.4. Referrals

After study coordinators received completed food security sur-
veys, they provided all patients with information regarding local
food pantries based on their home addresses. Resources were pro-
vided even if participants were not currently food insecure, as food
insecurity is often episodic. Study coordinators asked patients if
they had any concerns, tried to decrease stigma associated with not
having enough food, explored common barriers to utilizing food
resources, including food pantries, and answered questions. Study
volunteers then verbally assessed patients to determine if they met
eligibility criteria for SNAP based on immigration status, family in-
come, household size, and current government assistance. They pro-
vided information on applying for SNAP benefits, if eligible. To
decrease barriers to SNAP application, the UCSD SRFCP partnered
with the County of San Diego, Feeding San Diego, San Diego Hunger
Coalition, and Third Avenue Charitable Organization to initiate a
pilot program to allow for same-day SNAP enrollment onsite month-
ly, in addition to providing the traditional two-step application pro-
cess onsite regularly. If patients had diabetes, they were also offered
the opportunity to receive monthly food distributions onsite as part
of a new program to provide diabetes-appropriate nutritious foods. A
predetermined study outcome included assessing if any differences
existed in the prevalence of food insecurity in patients with and
without diabetes in this population. Diabetes status was confirmed
by checking the Problem List of the Electronic Health Record.



Fig. 1. United States Department of Agriculture (USDA) US Household Food Security
Survey 6-item screening tool used for the University of California San Diego (UCSD)
Student-run Free Clinic Project (SRFCP) food insecurity screening and referral program
at three clinic sites from January–July 2015.
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2.5. Addressing food insecurity as part of routine medical visits on an
individual and systems-based level

Brief educational sessions were offered for medical students, resi-
dents, and faculty on food insecurity, its impact on health, and the im-
portance of screening and referral. During routine visits, trainees or
faculty were informed of their patients' food insecurity screening re-
sults, asked to address access to food, then record food insecurity status
and the referral plan in the Electronic Health Record. They were
instructed how to add food insecurity to the Problem List and the med-
ical note, including in the Assessment and Plan, to facilitate follow up at
subsequent visits. During daily clinic announcements,medical students,
attending physicians, interdisciplinary students and faculty, including
social workers, were regularly reminded to address food insecurity dur-
ing clinic visits. A secure online spreadsheet was created as a patient
registry that allowed study volunteers to follow up on referrals on an in-
dividual and population-level. These volunteers followed up with pa-
tients at each subsequent medical visit to assess if patients had gone
to food pantries or received SNAP benefits. They tried to identify per-
ceived barriers and help continually encourage patients connect with
available food resources. Study volunteers populated the registry man-
ually after direct interaction with patients during each clinic.
2.6. Evaluation of food insecurity screening and referrals in health care as a
public health intervention

Weassessed this project using the reach, effectiveness, adoption, im-
plementation, and maintenance (RE-AIM) framework (Glasgow et al.,
1999). This framework is designed to capture data needed to enhance
the quality and public health impact of efforts to translate research
into practice (RE-AIM. Reach Effectiveness Adoption Implementation
Maintenance, 2016).
2.7. Data analysis

We summarized patient demographics using descriptive statistics,
including means and standard deviations for continuous variables, and
percentages for categorical variables.We determined the percent of pa-
tients with food insecurity (USDA Food Security Survey score 2–6), low
food security (score 2–4), and very low food security (score 5–6). We
used the Chi-squared test to compare the categories of food security sta-
tus between groups. We summarized the number of patients who had
received food resources as tracked in the patient registry.We calculated
the number of health care professionals present using course rosters
and clinic schedules. The UCSD Institutional Review Board approved
this project.
3. Results

3.1. Screening rate and patient demographics

We screened 92.5% (430/463) of all patients for food insecurity. No
patients refused to participate, and all were able to complete the survey
themselves or with assistance from pre-health professional volunteers
in either English or Spanish. Patient demographics are listed in Table
1. The mean age was 51.2 (SD 11.4) years old. The majority of patients
were Latinos (420/430; 97.7%). Non-Latinos included 7 Caucasians
(1.6%), 2 Asians (0.5%), and 1 Black (0.2%). Most of the patients were fe-
male (318/430: 74.0%). Nearly half of patients had diabetes (208/430;
48.4%). Therewere no differences in age, gender, race, or diabetes status
between the three clinic sites.
3.2. Food insecurity prevalence

When including all three sites, 74.0% (318/430) of UCSD SRFCP pa-
tients screened were food insecure, including 30.7% (132/430) who
had very low food security (Table 2). The prevalence of food insecurity
ranged from 65.9% (112/170) at the South East San Diego Elementary
School site, to 72.3% (73/101) at the Pacific Beach site, and 83.6%
(133/159) at the downtown San Diego clinic site (p b 0.001) (Table 2).
A higher percentage of patients with diabetes were food insecure
(82.7%; 172/208) than those without diabetes (65.7%; 146/222)
(p b 0.001) (Table 2).
3.3. Utilization of local food resources and government assistance

Study coordinators documented that Feeding San Diego provided
monthly boxes of nutritious foods onsite for 201 patients with diabetes,
66 patients had obtained food from an off-site food pantry, and 64 pa-
tients were receiving SNAP.
3.4. Health care providers

At least 112 medical students, 42 faculty physicians, 18 residents, 1
physician assistant, 2 socialworkers, 4 socialwork interns, 3 community
health promoters participated in clinical care during the study time-
frame and were encouraged to discuss food insecurity with their pa-
tients. Health care trainees and providers received food insecurity
screening results for their patents, incorporated assessing access to
food as a part of routine health care visits, documented food insecurity
in the Electronic Health Record, and followed up on referrals at subse-
quent visits.



Table 1
Demographics of food insecurity screening and referral program participants at three sites of the University of California San Diego (UCSD) Student-run Free Clinic Project (SRFCP) from
January–July 2015.

All patients
N = 430

Downtown
N = 159

South East San Diego
N = 170

Pacific Beach
N = 101 P value

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age in years, 51.3 (11.4) 52.1 (11.0) 50.63 (12.0) 51.3 (11.2) 0.55

n(%) n(%) n(%) n(%)
Male 112 (26.0%) 43 (27.0%) 36 (21.2%) 33 (32.7%) 0.11
Female 318 (74.0%) 116 (73.0%) 134 (78.8%) 68 (67.3%)
Latino 420 (97.7%) 154 (96.9%) 169 (99.4%) 97 (96.0%) 0.14
Non-Latino 10 (2.3%) 5 (3.1%) 1 (0.6%) 4 (4.0%)
Diabetic 208 (48.4%) 82 (51.6%) 82 (48.2%) 44 (43.6%) 0.45
Non-diabetic 222 (51.6%) 77 (48.4%) 88 (51.8%) 57 (56.4%)
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3.5. Program assessment and potential public health impact

The reach, effectiveness, adoption, implementation, and mainte-
nance of this program were analyzed using the RE-AIM framework
summarized in Table 3 (Glasgow et al., 1999; RE-AIM. Reach
Effectiveness Adoption Implementation Maintenance, 2016).
4. Discussion

This study documents the implementation of a food insecurity
screening and referral program for low-income patients at three differ-
ent SRFC sites. Nearly all patientswere successfully screened for food in-
security over a 6-month period. Previous studies in underserved safety-
net clinics have documented food insecurity prevalence as high as 46%
(Seligman et al., 2012). Nearly three-quarters of patients in this study
reported food insecurity, with the range of 66% to 83% within the
three clinic sites. To the authors' knowledge, this is the highest preva-
lence of food insecurity documented in a primary care setting to date.
This data suggests that food insecurity is likely quite prevalent in under-
served settings. SRFCsmay be serving a particularly disadvantaged pop-
ulation, yet national data on food insecurity indicate that this problem
affects approximately one in six people in the general population, in-
cluding over a third of single mothers (Coleman-Jensen et al., 2015).

This study highlights the importance of screening for food insecurity,
particularly in underserved populations, as it is likely under-recognized,
under-diagnosed, and under-treated. Even with the very high level of
food insecurity seen in this population, UCSD SRFCP's clinic's history of
routinely addressing social determinants of health, and the availability
of social workers on site, food insecurity was not an issue often
discussed during medical visits before the implementation of this
project.

Awareness of food insecurity, its effects on health, and the need for
screening is likely to increase with the recent release of the AAP policy
statement on promoting food security (Council on Community
Pediatrics, 2015). They highlight the need for advocacy and to focus
Table 2
Results from the food insecurity screening and referral program at three sites of the University
2015. Utilizing theUnited States Department of Agriculture (USDA) USHousehold Food Security
without diabetes and by clinical site.

All patients
N = 430

Patients with
diabetes
N = 208

Patients without
diabetes
N = 222

Food secure
(score 0–1), n (%)

112 (26.0%) 36 (17.3%) 76 (34.2%)

Food insecure
(score 2–6), n (%)

318 (74.0%) 172 (82.7%) 146 (65.8%)

Low Food security
(score 2–4), n (%)

186 (43.3%) 98 (47.1%) 88 (39.6%)

Very low food security
(score 5–6), n (%)

132 (30.7%) 74 (35.6%) 58 (26.1%)
onmedical education to teach about the health consequences of food in-
security (Council on Community Pediatrics, 2015). Since themajority of
medical students now participate in SRFCs during their education
(Smith et al., 2014a), SRFCs may be an ideal setting in which students
can be empowered to implement food insecurity screening and referral
programs, alongside interdisciplinary partners.

Pediatric, Family Medicine, Internal Medicine, and Primary Care
clerkships and residencies also provide excellent opportunities to
educate future physicians regarding the importance of screening
for food insecurity and to role model these behaviors. Continuing
Medical Education programs are needed to reach practicing
physicians.

Screening for food insecurity takes little time and can be done by
self-administered patient questionnaires. This study utilized the 6-
item USDA survey that is often used in clinical research as it allows for
documenting the severity of food insecurity, however an even shorter
survey is available (Seligman et al., 2012; Hager et al., 2010). A simple
two-item screening questionnaire is considered easiest for use in clini-
cal practice and is commonly recommended as it has been shown to
have a 97% sensitivity when compared with the longer USDA surveys
(Hager et al., 2010). A positive response to either item is considered
food insecure.

Physicians, dietitians, and nutritionists often counsel patients on the
benefits of changing their diet to lose weight and improve control of
their chronic health conditions. However, much of the advice, such as
increasing fresh fruits and vegetables may be perceived as impractical
for those who are most food insecure. Providers need to be educated
on how to counsel patients to eat healthy foods on a limited budget
andwhat resources are available. Social workers and community health
workers may address food insecurity or other social determinants of
healthwithpatients as a result of screening conducted in a busy primary
care setting (Page-Reeves et al., 2016). Electronic Medical Records can
be used to trigger a reminder for screening and generate referrals.

The patient registry created as a result of this program allowed us to
begin to follow not only food insecurity status, but if patients followed
through with food pantry resources, and if they received SNAP benefits.
of California San Diego (UCSD) Student-run Free Clinic Project (SRFCP) from January–July
Survey 6-item screening tool. Comparison of prevalence in patients with diabetes to those

P-value
Downtown
N = 159

South East
San Diego
N = 170

Pacific Beach
N = 101 P-value

b0.001 26
(16.4%)

58 (34.1%) 28 (27.7%) b0.001

133 (83.6%) 112 (65.9%) 73 (72.3%)

68
(42.8%)

74 (43.5%) 44 (43.6%)

65
(40.9%)

38 (22.4%) 29 (28.7%)



Table 3
Analysis of the food insecurity screening and referral programat three sites of theUniversity of California SanDiego (UCSD) Student-run Free Clinic Project (SRFCP) from January–July 2015
using the RE-AIM framework (Reach, Effectiveness, Aim, Implementation, and Maintenance).

RE-AIM element Outcome

Reach
Exclusion criteria None
Percent individuals who participated 92.5%

(430/463 patients screened)

Effectiveness
Measure of primary outcome:
Food insecurity

74.0% (318/430 of patients screened) were food insecure, including 30.7% (132/430) with very low food
security

Measure of broader outcomes:
Utilization of referral to food resources

201 received boxes of nutritious food onsite
66 used an off-site food pantry, 64 enrolled in the Supplemental Nutrition Assistance Program (SNAP)

Adoption
Setting Exclusions None
Percent of settings approached that participated 100% (3/3)
Characteristics of settings participating Three Student-run Free Clinics in San Diego, California serving a low-income, uninsured, largely Latino

patient population
Utilization of food insecurity registry 92.5% (430/463) of patients seen had food insecurity screening results entered into the registry

Implementation
Percent of perfect delivery, adaptations made to intervention The intervention was delivered as intended, no known adaptations were made.
Cost of intervention There were no costs to screening and making referrals as volunteer staff performed screening, referrals,

tracking, and follow-up.
Consistency of implementation across staff, settings, subgroups No known inconsistencies.

Maintenance
Long term attrition Volunteers are conducting follow-up screening for food insecurity at all three sites and patients have

not refused to fill out follow-up surveys.
If program is still ongoing at least 6 months post study Follow-up food insecurity screening and referrals, including on-site food distributions, are being

provided over one year after initial study completion.
If and how program was adapted long term This program has grown to routine food insecurity screening every 6 months. Partnership with a local

food bank, Feeding San Diego, was developed to allow distribution of healthy food on-site to all
patients.

Alignment of organization mission or sustainability Pre-existing mission statements of UCSD Student-run Free Clinic Project and Feeding San Diego are
well-aligned with addressing food insecurity in health care. Both organizations are committed to
sustainability of this project.
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We began a dialogue with patients to explore perceived barriers to vis-
iting a food pantry or enrolling in government food assistance programs
and attempted to address these barriers. However, utilization of off-site
resources was still low. We are now partnering with Feeding San Diego
to provide nutritious food distributions to all patients on-site at the
UCSD SRFCP.

Recording food insecurity screening results into the medical record
enabled us to address food insecurity as an ongoing issue in medical
care. This project allowed nearly 200 health care providers and trainees
to learn to address food insecurity. This is a skill that can be applied to
initiate conversations regarding access to food, even when working in
other inpatient or outpatient health care settings that do not include a
systems-based approach to food insecurity.

Patients with diabetes had a higher prevalence of food insecurity
than patients without diabetes in this study. Cyclic access to food has
been linked to increased hospitalizations for hypoglycemia in the poor
toward the end of the month as food supplies run out (Seligman et al.,
2014). Many low-income households have varying access to food that
changes based on number of hours worked or government assistance
that is typically received at the beginning of each month. Patients are
also often faced with the difficult decision of choosing to pay for food
or medication in resource poor settings (Weinfield et al., 2014). Ad-
dressing food insecurity and other social determinants of health may
one day become a part of the routine social history duringmedical visits
as standard as assessing for alcohol, tobacco, or drug use.

This study has several limitations. Patient-administered surveys re-
lied on self-report to assess food insecurity. Results may be inaccurate
due to recall-bias, education-level, literacy barriers, influenced by
shame, or preference not to discuss with a health care provider. Howev-
er, we used the USDA 6-item survey to standardize our data with other
large published data sets and provided assistance to anyone requesting
help. Although conducted at three separate clinic sites, all were SRFCs,
in one city, affiliated with one institution in San Diego, California, with
a predominantly Latino patient population. Similar food insecurity prev-
alencemay not be found at other low-income clinics across the country.
However, based onnational data andcurrent policy statements, it is like-
ly that screening for food insecurity would be useful in other settings.
We did not determine directionality or evaluate confounding factors
with regard to the association between food insecurity and diabetes. Fi-
nally, we have not yet determined if patients are less food insecure as a
result of this project. This remains an area for further inquiry.

Other future areas of study could include examining if the level of
food insecurity is correlated with health outcomes in this population,
assessing the impact of this program on medical student and provider
knowledge, skill, attitudes, documentation, and referral patterns. Multi-
institutional studies are needed to examine generalizability. However,
presentation of this data has resulted in the implementation of additional
food insecurity screening programs in other low-income clinics.

In conclusion, implementing food insecurity screening and referral
programs can serve as a useful tool in determining and addressing
food insecurity within a clinical setting. Systematic food insecurity
screening and referrals should be considered in SRFCs, in other medical
education settings, andmore broadly in health care settings, particularly
in underserved practices including community health centers who
serve those most likely to be food insecure.
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